Abstract. A successful heuristic algorithm for nding Hamilton cycles in cubic graphs is described. Several graphs from The Foster census of connected symmetric trivalent graphs and all cubic Cayley graphs of the group PSL 2 (7) are shown to be hamiltonian.
INTRODUCTION
The following is a well known conjecture:
Conjecture 1 Every (cubic) Cayley graph contains a Hamilton cycle.
In this note we report a search of Hamilton cycles in several cubic Cayley graphs. In particular, we found Hamilton cycles in 27 graphs (numbered as 
A HEURISTIC ALGORITHM
There is a fast exact algorithm by Brendan McKay available for searching for Hamilton cycles in cubic graphs which would probably nd the same results just as fast as ours. However, we used our own heuristic algorithm that is suitable for cubic graphs with several thousands of vertices.
In this section we brie y describe a successful polynomial-time heuristic algorithm which is searching for Hamilton cycles in (bridgeless) cubic graphs. The algorithm can be generalized for several other classes of graphs. It is particularly suitable for general graphs having a 2-factor. Similar approach for Hamilton cycles in a class of random multigraphs was used in 2]. The idea of the algorithm is to start with a path which is then repeatedly augmented by combining it with the remaining cycles. The following is the description of the main part of the algorithm. Let G be a bridgeless cubic graph.
1. F 1 := a 1-factor of G (It exists by Petersen's theorem.) 2. F 2 := GnE(F 1 ) is a union of disjoint cycles, F 2 = C 1 : : : C s . 3. C 1 := a longest cycle in F 2 4. P := C 1 nfeg for some e 2 E(C 1 ) 5. Repeat s ? 1 times: 1 := family of paths which are generated from the path P by applying the Posa transformation 4]. P := e P C j fegnffg for some e P 2 , C j 2 F 2 , where C j \ e P = ;, f 2 E(C j ), and e 2 F 1 is an edge joining an endpoint of e P with an end endpoint of the edge f. 6 . := family of paths which are generated from path P by applying the Posa transformation.
7. If for some P 2 , the endpoints of P are adjacent in G then C := P feg where e is the edge connecting the endpoints of P.
The Posa transformation 4, p. 597], 2, p. 2-3] used in steps 5 and 6 of the algorithm is the operation which takes a path P = w 0 w 1 : : :w k in a graph G and produces a family of paths in G and a set of vertices W V (P) such that for every vertex w 2 W the family contains a unique path with endpoints w 0 and w which uses all the vertices in V (P). The upper limit for time complexity of this algorithm is O(n 3 log n) but we can also say O(sn 2 log n) where s is the number of cycles in F 2 . This is a heuristic algorithm and it may happen that it does not nd a Hamilton cycle even if there is one in the graph. In practice, there was no time problem with searching for Hamilton cycles in graphs with a PC computer because it usually takes only a few seconds to get a result.
GRAPHS FROM THE FOSTER CENSUS
Most of the graphs from The Foster census 1] are Cayley graphs of a group with a given presentation with 3 involutory generators. The following are conventions for presentations from 1, pp.5-6]: a 2 = b 2 = c 2 = e, where e is the identity of the group. For every given relation f(a; b; c) = e, the relations f(b; c; a) = f(c; a; b) = e hold as well.
For 76 graphs from 1] it was not known whether they are Hamiltonian or not. In 25 Cayley graphs for the given presentation, that is in all of those that we have tested, we found Hamilton cycles. In the table below the cycles are presented with sequences of generators. Starting with an identity e of the group and using the sequence of generators we get every element of the group exactly once. We also found a Hamilton cycle in graphs numbered 112 A and 204 which are 2-cover graphs.
The graphs are given by the following presentations where the conventions mentioned above are used (labels of graphs are from 1]): (7) is one of the smallest \strange" groups. Due to some recent discoveries 5, 6] we expected that this group might give rise to a possible counterexample to Conjencture 1. We generated all possible cubic Cayley graphs of this group, and surprisingly enough (for us) we found the following result after testing the obtained graphs for hamiltonicity:
Theorem 1 Every cubic Cayley graph of PSL 2 (7) contains a Hamilton cycle.
To generate all possible cubic Cayley graphs of PSL 2 (7) we need the following result, which can be easily proved:
Theorem 2 All elements of order 2 in the group PSL 2 (7) are pairwise conjugate.
We rst checked all pairs fa; kg PSL 2 (7) where a 2 = 1 and k is of order 
